Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 1 1-295737 

(43)Date of publication of application : 29.10.1999 



(51)lnt.CI. 


G02F 1/1335 






F21V 8/00 




(21)Application number: 10-111342 


(71)Applicant 


CASIO COMPUT CO LTD 


(22)Date of filing : 08.04.1998 


(72)lnventor : 


HASHIZUME KYOICHI 



(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate unevenness 
of brightness on a liquid crystal display panel when it is 
provided with backlight of an edge light system. 
SOLUTION: Two sorts of light absorbing patterns 6a, 6b 
for intensity control are provided by printing on a surface 
of a reflecting sheet 6 formed on a back side of a light 
guide plate for a backlight, so that unevenness of 
intensity of a liquid crystal panel caused by various 
factors such as heat generation of an L-shaped 
fluorescent tube, unevenness of a gap length between a 
pair of long side parts of a liquid crystal panel, etc., can 
be eliminated. In this case, the light absorbing pattern 6a 
is all over in gray, and the light absorbing pattern 6b is 
dotted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display characterized by having had the light guide plate with which, as 
for said back light, a front face turns into an optical outgoing radiation side at least in the liquid crystal 
display with which the back light of an edge light method was prepared in the rear face of a liquid 
crystal display panel, the tubular light source prepared in the end face of said light guide plate, and the 
reflective sheet prepared in the rear face of said light guide plate, and preparing the light absorption 
pattern for brilliance controls in the front face of said reflective sheet according to light transmittance 
distribution of said liquid crystal display panel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display equipped with the back light 

of an edge light method. 

[0002] 

[Description of the Prior Art] Some which prepared the back light of an edge light method in the rear 
face of a liquid crystal display panel are shown in a liquid crystal display. Drawing 3 shows the top view 
which cut and lacked a part of example of such a conventional liquid crystal display, drawing 4 shows 
the top view of the arrangement relation between a liquid crystal display panel and fluorescence tubing 
before long, and drawing 5 shows the sectional view which meets X-X-ray of drawing 3 . In this liquid 
crystal display, it has the structure where the back light 3 and the liquid crystal display panel 4 of an 
edge light method were contained in this order between the lower resin case 1 and the upper shielding 
case 2. A back light 3 at the rear face Among these, for example, the light guide plate 5 with which 
irregularity is formed and a front face turns into an optical outgoing radiation side, The reflective sheet 6 
prepared in the rear face of a light guide plate 5, and the diffusion sheet 7 prepared in the front face of a 
light guide plate 5, It consists of fluorescence tubing (tubular light source) 8 of the shape of L character 
arranged along with predetermined two end-faces 5a ( drawing.3 an upper limit side and a right end 
side) of a light guide plate 5, and a reflector 9 prepared so that the peripheral face of the fluorescence 
tubing 8 might be worn. Liquid crystal (not shown) is enclosed between two glass substrates 1 1 and 12, 
and the liquid crystal display panel 4 has the structure where polarizing plates 13 and 14 were formed in 
the front face of a glass substrate 11, and the rear face of a glass substrate 12, respectively. The display 
window 16 is formed in the part corresponding to the viewing area 15 shown with the alternate long and 
short dash line of the liquid crystal display panel 4 of a shielding case 2. And the light reflected by the 
light and the reflector 9 which came out of the L character-like fluorescence tubing 8 Incidence is 
carried out to predetermined two end-faces 5a of a light guide plate 5, it is reflected with the irregularity 
currently formed in that rear face, turning the inside of a light guide plate 5 to an opposite side end face, 
and spreading it, and carry out outgoing radiation to a front-face side, and with the diffusion sheet 7, this 
outgoing radiation light diffuses and is surface-light-source-ized. This surface-light-source-ized light is 
irradiated by the rear face of the liquid crystal display panel 4. In addition, the reflective sheet 6 is 
formed in order to reflect in a rear face the light which carried out outgoing radiation and to carry out re- 
incidence into a light guide plate 5, spreading the inside of a light guide plate 5. 
[0003] 

[Problem(s) to be Solved by the Invention] by the way, in such a conventional liquid crystal display As 
shown in drawing 5 , in order to carry out incidence of the direct light from the fluorescence tubing 8 to 
end-face 5 a of a light guide plate 5 efficiently It arranges so that direction center line of tube axis 
(henceforth tubing center line) 8a prolonged in the front of end-face 5a, i.e., the space perpendicular 
direction of the fluorescence tubing 8, may be located in the fluorescence tubing 8 on normal 5b based 
on [ of end- face 5a of a light guide plate 5 ] the thickness directions. For this reason, to predetermined 
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two end-faces 4a ( drawing 4 drawing 3 , and an upper limit side and a right end side) of the liquid 
crystal display panel 4, the resin case 1 only intervenes between them, and the fluorescence tubing 8 
serves as arrangement located immediately in near. On the other hand, since the fluorescence tubing 8 
will generate heat if the light is switched on, this heat will conduct through the resin case [ / near the 
fluorescence tubing 8 ] 1 into two predetermined parts of end-face 4a of the liquid crystal display panel 
4, and the temperature of the liquid crystal in the part of this end-face 4a will rise rather than other parts. 
If the temperature of liquid crystal rises, refractive-index anisotropy deltan of liquid crystal will become 
small, and the light transmittance of liquid crystal will become high. Consequently, in the viewing area 
15 of the liquid crystal display panel 4, there was a problem that brightness became high relatively in the 
field shown with the slash (hatching) of drawing 6 , became brightness nonuniformity, and display grace 
fell. However, the brightness nonuniformity field shown with the slash (hatching) of drawing 6 in this 
case is a field containing all the brightness nonuniformity generated according to other various factors, 
such as brightness nonuniformity resulting from the gap nonuniformity which is easy to produce in the 
long side ( draw ing 6 an upper edge part and a lower edge part) of the pair of the liquid crystal display 
panel 4. The technical problem of this invention is making the brightness of a liquid crystal display 
panel into homogeneity. 
[0004] 

[Means for Solving the Problem] This invention prepares the light absorption pattern for brilliance 
controls in the front face of a reflective sheet established in the rear face of a light guide plate according 
to light transmittance distribution of a liquid crystal display panel, in order to solve the above-mentioned 
technical problem. According to this invention, with the light absorption pattern for brilliance controls 
prepared in the front face of a reflective sheet established in the rear face of a light guide plate, the 
brightness nonuniformity of the liquid crystal display panel generated according to various factors, such 
as generation of heat of the tubular light source and gap nonuniformity in the long side of the pair of a 
liquid crystal display panel, can be canceled, therefore the brightness of a liquid crystal display panel 
can be made into homogeneity. 
[0005] 

[Embodiment of the Invention] Next, since that fundamental configuration is the same as the case of the 
former shown in drawing 3 - drawing 5 for explaining the liquid crystal display in 1 operation gestalt of 
this invention, it explains suitably with reference to these drawings. In this operation gestalt, a different 
point from the case of the former shown in drawing 3 - drawing 5 is a point made into the structure 
which shows the reflective sheet 6 prepared in the rear face of a light guide plate 5 in drawing 1 . 
[0006] As shown in drawing 1 , two kinds of light absorption patterns 6a and 6b for brilliance controls 
according to the permeability of the liquid crystal of the liquid crystal display panel 4 at the time of 
lighting of the fluorescence tubing 8 are formed in the front face of the reflective sheet 6 by printing so 
that the brightness nonuniformity of the liquid crystal display panel 4 resulting from generation of heat 
of the L character-like fluorescence tubing 8 and the gap nonuniformity in the long side of the pair of the 
liquid crystal display panel 4 can be canceled. In this case, the things and front faces which vapor- 
deposited silver etc. on the front face of a white resin sheet and a resin sheet, and were made into the 
shape of a mirror plane as a body of the reflective sheet 6 may be any, such as a mirror plane-like sheet 
metal. Two kinds of light absorption patterns 6a and 6b correspond to the generating condition of 
brightness nonuniformity based on light transmittance distribution of the liquid crystal display panel 4 
shown with the slash (hatching) of drawing 6 . That is, these light absorption patterns 6a and 6b are 
made to correspond to all the brightness nonuniformity generated according to various factors, such as 
generation of heat from the light source, and gap nonuniformity of a liquid crystal display panel. In this 
case, light absorption pattern 6a prepared in the surface upper limit section and the surface lower limit 
section (namely, edge corresponding to the long side of the pair of the liquid crystal display panel 4 
shown in drawing 6 ) of the reflective sheet 6 is the shape of gray solid ones. Light absorption pattern 6b 
prepared in the inside and the right end section of each light absorption pattern 6a in the surface upper 
limit section and the surface lower limit section of the reflective sheet 6 is the shape of a gray dot. This 
dot may be uniform and may be changed according to the generating condition of the brightness 
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nonuniformity of the liquid crystal display panel 4. Moreover, only predetermined magnitude is large 
rather than the width of face of the formation field of light absorption pattern 6b in the part of others 
[ width of face / of the formation field of light absorption pattern 6b in the part corresponding to the both 
ends and the bending section of the fluorescence tubing 8 ]. 

[0007] Next, the reason for having made light absorption pattern 6a the shape of gray solid one, and 
having made light absorption pattern 6b into the shape of a gray dot and the reason for having changed 
the width of face of the formation field of light absorption pattern 6b are explained. As mentioned 
above, the field shown with the slash (hatching) of drawing 6 is a field including the generating field of 
the brightness nonuniformity resulting from the gap nonuniformity in the long side of the pair of the 
liquid crystal display panel 4 other than the generating field of the brightness nonuniformity resulting 
from generation of heat of the tubular light source 8. Then, the light absorption patterns 6a and 6b were 
formed in the field corresponding to the generating field of these both brightness nonuniformity, and 
only light absorption pattern 6b is prepared in the field only corresponding to the generating field of the 
brightness nonuniformity resulting from generation of heat of the tubular light source 8. Moreover, since 
there is more calorific value of the both-ends polar zone of the L character-like fluorescence tubing 8 
and the bending section than other parts and it corresponds to this, the width of face of the formation 
field of light absorption pattern 6b is changed. 

[0008] And in this liquid crystal display, the brightness nonuniformity of the liquid crystal display panel 
4 resulting from generation of heat of the fluorescence tubing 8 and the gap nonuniformity in the long 
side of the pair of the liquid crystal display panel 4 is cancelable with two kinds of light absorption 
patterns 6a and 6b for brilliance controls prepared in the front face of the reflective sheet 6 established in 
the rear face of a light guide plate 5. That is, when the reflective sheet 6 is the conventional mere 
reflective sheet (for example, white resin sheet), as the light transmittance of the viewing area 15 of the 
liquid crystal display panel 4 in the cross section which meets the Y-Y line of drawing 3 is shown in 
drawing 2 (A), both sides become higher than a center section. On the other hand, as the luminance 
distribution of the reflected light in the case where light is irradiated by homogeneity on the reflective 
sheet 6 shown in drawing..! is shown in drawing 2 (B), both sides become lower than a center section. 
Therefore, the luminance distribution in the screen of the liquid crystal display equipped with the 
reflective sheet 6 shown in drawing I serves as combination with the luminance distribution of the 
reflected light by the reflective sheet 6 shown in the light transmittance and drawing 2 (B) of the liquid 
crystal shown in drawing 2 (A), and it will be equalized as shown in drawing 2 (C). Consequently, the 
brightness nonuniformity generated on the liquid crystal display panel 4 according to various factors, 
such as generation of heat of the fluorescence tubing 8 and gap nonuniformity in the long side of the pair 
of the liquid crystal display panel 4, can be prevented from being generated, the brightness on the screen 
of the liquid crystal display panel 4 can be made into homogeneity, as a result display grace can be 
improved. 

[0009] In addition, although the above-mentioned operation gestalt explained the case where the light 
absorption patterns 6a and 6b were printed on the front face of the reflective sheet 6, it is not limited to 
this. For example, the light absorption patterns 6a and 6b are printed on transparence sheet with the 
another reflective sheet 6, and you may make it stick both, and may make it only merely pile both up. 
Moreover, opening corresponding to the light absorption patterns 6a and 6b is formed in the reflective 
sheet 6, and you may make it give the duty of the light absorption patterns 6a and 6b to the thing 1 
arranged at the rear face of the reflective sheet 6, for example, the resin case shown in drawing 5 . 
Moreover, the color of the light absorption patterns 6a and 6b may be not only gray but black, or a color, 
and may be two or more colors. Moreover, only the dot of a light absorption pattern may be solid. 
Furthermore, the configurations of fluorescence tubing may be not only the shape of L character but the 
shape of a straight line, and a U shape. In addition, the number of fluorescence tubing is good also as 
two, the shape of the shape of L character, and a straight line, and good also as straight- line-like 3. 
[0010] 

[Effect of the Invention] As explained above, according to this invention, with the light absorption 
pattern for brilliance controls formed in the front face of the reflective sheet installed in the rear face of a 
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light guide plate according to light transmittance distribution of a liquid crystal display panel Since the 
brightness nonuniformity of the liquid crystal display panel generated according to various factors, such 
as generation of heat of the tubular light source and gap nonuniformity in the long side of the pair of a 
liquid crystal display panel, is cancelable, the brightness of a liquid crystal display panel can be made 
into homogeneity, as a result display grace can be improved. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view of a reflective sheet established in the rear face of the light guide plate of the 
back light of the liquid crystal display in 1 operation gestalt of this invention. 
[Drawing 2] Drawing shown in order to explain the brightness property of the liquid crystal display 
equipped with the reflective sheet shown in drawing 1 . 

[Drawing 3] The top view which cut and lacked a part of example of the conventional liquid crystal 
display. 

[Drawing 4] The top view showing the arrangement relation between a liquid crystal display panel and 
fluorescence tubing among drawing 3 . 

[Drawing. 5J. The sectional view which meets X-X-ray of drawing 3 . 

[Drawing 6] The top view shown in order to explain the trouble of the conventional liquid crystal 
display. 

[Description of Notations] 

1 Resin Case 

2 Shielding Case 

3 Back Light 

4 Liquid Crystal Display Panel 

5 Light Guide Plate 

6 Reflective Sheet 

6a, 6b Light absorption pattern 

7 Diffusion Sheet 

8 Fluorescence Tubing 

9 Reflector 
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[Drawing 1] 

6 



[Drawing 2] 



[Drawing 3| 
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[Drawingi] 
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nsfc©, «***ei 5 tc^TStBt - ^ 1 (c#^-'^ 

tc. «t«;<j!->ea. 6b©S^. ^(CP6f, 

20 -jtWl', ift:, *i|m^*'->(*K5 h©**&^ 

LlittKBLfer. iWi***l>lia*ttV*-3 
I', fet:, ^^©IsfeiS;, L^tHLBttCiS + i 
L/ct>J;<, *3fe*««©3*ii-'CiJ:i'. 
[ 0 0 1 0 ] 

ii. ^^©Sffitciag^nfc^^- ^©sai^:fc B E 
^©itsiji^^ictL; l- r va$nfeV ahs 

Bate J: 0 ittfiWE^^ }i<r/m,^ 5 ftWiHf & 
c i i^r- * . in- i;itM^M,&£A ' ; . £ 

iiiK^i - m. 1 - » -f us ^> 

-><■? r©^jfe^©HHte|3:W6^fe^i'- [-© 
[H£ ] El 1 (c^SWi'- f- ^itA^felSS^B© 

mz] m^(omm^mme>-m(c—a&m d fc 

[ Ea 4 ] a 3 © 5 6 U jL iSjfe^©12g[?3^ 

[ n e : st^©ig^«^^©Baiig^ *kim? % tc&>tc 

[)5^©^] 
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